FIG1 Prior art 




FIG 2 Prior art 
V A - 



i- 



21 



INV1 



in 

— i> $> — 



H r 



Signal level 
displacement 
circuit 



OUT E2 



FIG 3 



Prior art 



OUT 



-vb 



Signal level 
displacement 
circuit 

p3 ^k — v/— HE- p4 



0 



X 



1 



VA 




CO 



2/11 



A 



CD 
> 

J3 
CO 



A v 



o 
•cr 
Q_ 



8- 

T3 

a> 

O) 
CD 



£2 L 




IA 2 



■S5 

CO 



i. 



V 



C3 



3/11 

FIG 5 Prior art 

Clk* i 



I tset 



thold _ i 



Q 



Clk to Q 
delay 



FIG 6 Prior art 



2,2 



x10"10 



Standard Flip Flop 



2 — 
1.8— • 



E 



1.6- 



^1.4 



eg 

O 



1.2 



1- 



*delay 
StdT 



0.8 



-2 



Holdtime j 
Setuptime I 



"i 



— < — 

! 



1" 

i 
! 
! 



X 



-r 



i 

i 

i 



-1.5 1 -0.5 0 0.5 1 
Setuptime [t] (neg.) / Holdtime [t] (pos.) 



x1 



1.5 



4/11 



FIG 7 Prior art 
• V A 



1 



D16 A 



da 



Flip flop with 


r 

Q=D B j 


signal level 


displacement 




> 





D16 B 



FIG 9 



1 



D16 A 



7" 



3 
SI 



7 

Si 



Flip flop with 
signal level 
displacement 



8 



Q=Db ,| 



01 6 B 



CO 



5/11 

■jf 




CO 

o 
•e 
Q_ 

CO 
CD 



• « IIHII I M • * 



I 

v_L 



1 Jo 



11 



v 



6/11 



FIG 10 




7/11 





CD CCS CD CD CD CD 



9/11 




FIG 14 



1.5 
1.4 
1.3- 
1.2- 
1.1- 
1- 

CP 

~ 0.9- - 
0.8- - 

tdelay°- ? " 



xl0-10 



s5* 



Crl 0.6- 



— 



10/11 

— Vddl*0.8V 

— Vddl-0.7 V 



i 



— i x 

...i L 

| j 

f i 



i 
i 

-1 

i 



i 



j 

t 



"1 



J 

— j* — -i — 



"T 



! i 

— »j > — - 



•-r 

i 



1. 



! ! ! I f g 



0 



•t 

i 
i 

1 



FIG 15 

x10-10 



1.5 



4 6 8 
Wup I s ) 

— Vddl=0.8V 

— Vddl=0.7V 



— T— 

10 



12 



— I — 

14 



CO 



I 

» 
1 
1 

™ *~ 1 "" 
i 1 
1 

1 1 

» 
1 


i j i 

_l — 4 — 

! i ! 

T ...... V, ' » 

i i T 


i 


j — j 

• ! j 

i [ L 

! i i 

• ? ; 


1 

1 
1 

J 
1 
1 

1 

t 
1 


| 

i 

i 


: ! 
j j 

| " ] 




■ 










1 
1 
1 
1 


i 


i 




j [ 

j 


1 

....... i J 

"""" 1 "** 




i ' 






1 
1 

.... p. 

1 
1 
1 

1 — 


T1 1 — 1 

i "i r 1 

1 1 1 -r 




j 

i 



xio-io 



6 

hold [s] 



8 



10 12 14 x10-10 



